## 08/716223 
PCT/NL95/00106 

WO 95/25441 

Rec'd PCT/PTO '.osEPfflSi 

1 



^g^OR PREPARING A CO^ lH^g^ 
PROM SMALLER PIECESjoT^!,^™ 

,m**CH^H ^ ^ 

-, ^ *.« = method for manufacturing a 
The invention relates to a metnoa t 

1 1 «t- i->i ares of meat and to tne 
coherent piece of meat from smaller pieces 

nroteins forms on the surtace oi u* 

P rou . . , n.-ecaoina and tumbling 

can be performed for instance by massaging a 

the pieces of meat. r faetueen the pieces 

The adhesion obtained n th d ccmposi te 

c£ meat is however unsubstantial and the ° bc " * 
1S piece of meat easily falls apart into the original pieces^ 
' Nor does a piece of meat formed in this manner have 

cutting strength, that is. it cannot he cut without failing 

aPa "' « r £ d ur y the°r Known that a much more stable connection 
20 between pieces of meat can be obtained by heating the pieces 
of meat Lssaged with salt and then pre ssed together.^ 

ssr^dt ~ ----- — io " ced ac and on 

tie surface of the meat are coagulated by this heating 
25 Proc s whereby the pieces of meat are firmly joined to each 
other. Many cooKed meat products are manufactured in this 

* - ~ lIsTirr ^Til :"y h be sold 

30 however falls apart easily 
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in a form-retaining packaging such as a can or in the case 

• - an intestinal casing. 

" i^U^e with Che known — to 

5 However in a pl .c. o creatmenc « rel atively 

taS "' ^\b^e described known methods do not prov^e the 

option of ^™^Zr^l£Z£ ^whlch 
15 firmly coherent piece of meat the c ^ ^ 

are still raw. This means that it is not P o 
Known art to manufacture for instance a -ef-stea, or. ed 
from pieces. This has the result that pieces of meat which 
Ire per se of good quality but have small dimensions are 

20 """^ris^tat a method is described in the European 
oatent application 0 2 01 9 ,5 according to which composite raw 
^eces of meat can be prepared. According to this known 
method the pieces of meat for joining together are mixed with 
25 I P rotein solution acting as a sort of glue and containing 

fibrinogen and thrombin and preferably also catalytic amounts 
I transaminase and calcium ions. A drawback to this known 
lethod is that the formed mixture has to be held in a m Id 
for a relatively long time, in the order of ±10 hours. 
3 0 addition, blood plasma with an increased 

concentration is used as protein solution, which is a great 

draWb3 te invention now has for its object to make available 
a method with which it is possible to manufacture 
raw Pieces of meat without a protein solutio, whether or not 
i • rh » form of blood plasma, having to be added. 
^^4: ,1 purpose a method is provided according to the 
invention for manufacturing a coherent, robust piece of meat 
Tom smaller pieces of meat, wherein the smaller pieces of 
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meat are treated with one or more edible salts in order to 
form a layer with solubilized proteins on the surface of the 
smaller pieces of meat and wherein the pieces of meat are 
held against each other to form the coherent piece of meat, 
5 characterized in that the solubilized proteins are 

selectively denatured and coagulated such that the smaller 
pieces of meat are mutually joined but themselves 
substantially retain the properties of unprocessed raw meat. 

The invention is therefore based on the insight that it 
10 is possible selectively to partly denature and coagulate 
solubilized proteins located on the surfaces of the 
relatively small pieces of meat without the proteins in the 
interior of the pieces or portions of meat themselves being 
denatured. The invention will be further elucidated 
^ 15 h ereinbelow . 

= In denaturation of proteins the proteins unfold and a 
stable network can be formed between the proteins, so-called 
coagulation. During unfolding of the proteins in a watery 
environment the structure of the proteins changes, S = S 
bridges are broken and the apolar amino acid groups come to 
be exposed. In the coagulation phase a network is formed 
which is stabilized by electrostatic forces and hydrophobic 
interactions, wherein in the final stage new intermolecular 
covalent S = S compounds can also be formed. 
25 The denaturation of proteins is an endothermic process, 

so that energy must be supplied. During coagulation energy is 
once again released. The temperature at which denaturation 
begins and the energy required for denaturation are different 
for each type of protein. In addition, the speed of the 
30 denaturation process is temperature-dependent. By treating 
meat with salt(s) a part of the proteins solubilizes. 
Denaturation for solubilized proteins is a similar process 
which takes place as described above. It is however the case 
that the proteins treated with salt are more stable due to 
35 the double layer and that more energy and/or a higher 

temperature is needed to achieve denaturation. The electrical 
charge of protein molecules is also greatly influenced by the 
pH. The electrostatic bonds are charge -dependent and are 
therefore affected to a large extent by the pH, and this can 



20 



WO 95/25441 



PCT/NL95/00106 



influence the coagulation process and thus the form and " 
strength of the network. 

The processes which are of importance for the present 
invention involve selective denaturation, and a selective 
5 denaturation which can be accurately controlled. The term 

selective denaturation comprises a selection in accordance to 
place (between the meat parts in and on the surfaces of the 
meat parts) and/or a protein-selective denaturation. The 
objective here is to mutually join pieces of meat such that 
10 "one piece" of meat is once again created, while the raw 

character of the meat is wholly retained. This is possible if 
coagulation takes place selectively on and/or close to the 
interfaces and the pieces of meat themselves are not 
denatured. The result is then a product which retains all the 
15 characteristics of raw meat but in which (partial) 

coagulation has taken place on the interface between the 
parts, wherein bonds between proteins have been created which 
are strong enough to firmly bind together the meat parts. 

To this end it is necessary in the first instance that 
20 situated on the surface of the meat parts are sufficient 

quantities of proteins which, after denaturation, can form a 
network of the desired strength. This can be achieved by 
massaging or tumbling the meat with salt (common salt and/or 
other edible' alkali metal salts), fcher^by a part of the 
25 proteins can solubilize and^efflfe while the proteins on 
the surface of the meat parts are also "activated". 

A selective denaturation of the solubilized proteins on 
the sur.f.a.ce of the meat parts can^jic^b^^ch^v^d^in 

different ways^ ) — ~-~" = "~* — ^ 
30 """"^ThTs can be done in the^first placeby causing the 



conditions necessary to bring about denaturation to occur 
only locally, i.e. on the interface, and then ^j£™_a__^^ 
coagulate. This can be realized for instance(^^tingTg) 

r ^~ J . ■ r~ _ 1 a_ _ _ ^« . M — • V> f-\ Wrt A *TH i~ T~\ a T" 1~ C 



^crease^specif ically on the interface between the meat parts 
35 "with~the layer of solubilized proteins. This pH decrease 

changes the electrostatic charge of the protein molecules and 
thereby initiates the coagulation process, wherein 
electrostatic bonds occur first and subsequently hydrophobic 
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and finally covalent bonds can also be formed. This process- 
progresses relatively slowly and takes several hours. 

The bonding between meat parts obtained in this manner V 
is of another character than the known acid-gel formation as ^> 
known for instance 'from dry sausage preparation. This known 
acid-gel formation takes place at around or below the 
isoelectrical point and is a network formation of proteins 
which in the first instance is reversible, resulting in very 
weak bonds between the meat parts. The thus obtained cohesion 
is sufficient for a finely reduced product such as a dry 
sausage but is inadequate for -larger meat pieces. The firmer 
join between the meat parts obtained according to the 
invention are comparable to the joins resulting from heat 
denaturation. The joins between the meat parts resulting from 
. 15 acid denaturation occur when locally the pH decreases very 
considerably, much lower than is the case in an acid-gel 
formation. The pH can for instance decrease 0.5 to 3, 
preferably 0.75 to 3, more preferably 1 to 2 pH points. 

In a practical embodiment^f^^h^metho^ac cording to 
the invention smaller pieces of meat can be A massaged for a 
time for instance? in a rotating drum with salt and water. A 
layer of ^ox^MaAd, solubilized meat proteins thereby forms 
on the outside of the mea.t_paMs.._An_additive causing delayed 
acidification ( GDL(7gluconodeltal acton] y or an encapsulated 
edible acid such as citric acid , '" lac^ic_,acid t ^ r £f r J : ^5£i d 
etc.; a fat capsule or a sugar capsule can be used as 
capsule) is then distributed homogeneously through this layer 
and the meat parts placed in a mould or container and held 
under light pressure. The protein layer denatures and within 
several hours, depending on the chosen form of delay, a firm 
adhesive layer forms between the pieces of meat. It is 
important that the pH decrease occurs only locally, that is, 
in the layer of solubilized proteins and optionally on the 
surface of the pieces of meat but not in the interior of the 
35 pieces of meat. The amount of acid released both in absolute 
sense and per unit of time must be such that the pH in the 
boundary layer decreases rapidly to a pH of 1 to 2 . The acid 
then diffuses from the boundary layer and spreads through the 
meat mass. By correctly selecting the amount of acid and the 
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delaying mechanism a considerable decrease in the pH on the 
interface can be temporarily achieved, while after the 
balance has been restored the total pH decrease is small, so 
that the other proteins do not denature and the taste is not 
5 affected either . 

The desired selective denaturation can also be realized 
in other ways. Any chemical substance which in a determined 
concentration brings about denaturation can in fact be used 

for this purEBSJSL— — ^- 

10 A( second po ssibilit^)of bringing ab^^^selecti^ve^_^ 

denaturation ~i¥^o^g±ve^he pieces of meat^a^heat treatment 

after the massaging or tumbling with salt(s), sro~ that only 

(determined) proteins located between the pieces of meat and 

on the surface thereof denature, this in a manner such that a 

15 sufficiently strong network is created to bind together the 
pieces but that the proteins defining the raw character of 
the meat do not denature, or hardly so. 

In order to realize this use can be made of the fact 
that (a) different fractions of proteins coagulate at 

20 different temperatures, (b) there is a temperature/time 

relation for the denaturation/coagulation reaction, (c) due 
to the treatment with salt and the thereby resulting double 
layer, particular proteins have obtained a greater stability 
change relative to heat denaturation than other proteins, and 

25 (d) the proteins enclosed in a particular structure, such as 
a muscle structure, are less temperature- sensitive than the 
(solubilized) proteins whichf are released by the massage with 
salt and which have ^ xt^datcd onto the surface. All this 
enables choosing of a heat treatment such that at least a 

30 Dart of the solubilized proteins between the pieces of meat 
forms into a network which binds together the pieces of meat, 
while the remaining proteins do not denature, or hardly at 
all, due to this heat treatment and the raw character of the 
meat is retained. 

35 Muscle protein denatures in a number of mutually 

distinguishable and measurable phases. The reason for this 
lies in the fact that "meat protein" is in fact a mixture of 
different proteins. The most important of these are myosin 
and actin; the greater part of the muscle protein consists of 
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these proteins. These proteins are responsible for the 
structure and functioning of the contracting part of a 
muscle. In addition to these proteins there are also the 
sarcoplasmic proteins and the connective tissue protein 
5 (collagen) . 

Finally, there are also various water- soluble proteins 
occurring in very small quantities, including for instance 
myoglobin which is responsible for the colour of meat. 

When for instance a determined amount of heat is now 

10 applied to the above mixture of muscle proteins, it is 

possible with the DSC (Differential Scanning Calorimetry) 
technique to identify that the core of the denaturation curve 
of respectively myosin, sarcoplasmic protein and actin lie at 
roughly 50, 63 and 80°C. Denaturation also takes place at 

15 lower temperatures but at a speed which decreases sharply as 
the temperature falls. 

The behaviour of the above proteins, thus the location 
of the coagulation curve on the temperature scale and the 
height of the temperature at which coagulation begins, is 

20 further influenced by the pH and by the electrostatic charge 
resulting from added salts. 

In order to now obtai^the_^esired selective dena- 
turation, a ^determined t ^ e^e^ajrur e range^hi ch is de pendent 
on tt fiePpH , the electrostatic stability, and the_ structure of 

2 5 the material must be ' plags.ed_thrpugh-in^ 

maximu m tempera ture j^hj^h_jmay_be__geached in order not to lose 
the~raw character is about 60 e Cr^"^atemperature at which th e 
myofibrillar proteins" denature . Denaturation already begins 
however'irt''^^^ 40 °C, albeit very slowly. As 

30 the temperature rises it becomes increasingly more rapid. It 
is therefore important to pass through the higher part of the 
temperature range quickly and to cool quickly again to below 
a temperature at which the denaturation processes begin. 
It can be seen from the foregoing that the said 

35 temperature of 60 °C is not an absolute upper limit. As long 
as the supplied heat is absorbed substantially by the 
solubilized proteins on the surfaces of the pieces of meat 
the meat parts themselves are not affected, or hardly so. 
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The treatment temperature can vary depending inter alia 
on the amount of solubilized proteins, the duration of the 
temperature treatment and the total quantity of meat for 
processing. Temperatures up to 90 °C are herein possible. 
5 As already noted, the heating process must be of short 

duration. The precise duration depends on a number of factors 
such as the amount of solubilized proteins, the pH and the 
electrostatic stability, the structure in which the proteins 
are incorporated, the total quantity of meat for processing, 
10 the thickness of the piece of meat for heating, the maximum 
temperature, the heat capacity of the container in which the 
meat is situated etc. An optimal combination of treatment 
duration and the mentioned, and po^£^y_jurmTfij^ioned i factors^ 
can in practice be determined expejrimentally. in relatively 

15 s impJL e^manne r . 

_ It is desirable that at least the heating can proceed 

rapidly in a temperature range between a comparatively low 
temperature in the order of 35-45°C, for instance 40°C. and 
the maximum temperature, for instance 65-70°C. The same 

20 applies with regard to cooling after the temperature 
treatment . 

It is noted that the heating methods wherein heat is 
generated into the material by high-frequency waves do not 
appear to be usable. Due to a varying fat, water and salt 

25 content in the material a sufficiently uniform heating cannot 
usually be obtained. A very strong heating can sometimes also 
occur locally (hot spots), whereby the raw character of the 
meat is lost there. 

It is noted that when heat sources are used which act 

30 on the meat mass from outside, such as for instance heated 
plates placed on either side of the meat mass, account must 
be taken of the fact that the outside of the meat mass 
reaches the desired temperature sooner than the core of the 
meat mass. During the heating the outer layer receives more 

35 heat energy than the layers of the meat mass located more to 
the inside. On the other hand, the layers of the meat mass 
located more to the inside remain warm longer after ending of 
the heating process. What is important is that the total heat 
energy supplied to the meat parts is not so great that the 
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raw character of the meat, and particularly the outer layers 
of the meat mass, is lost. The correct heating method can be 
determined experimentally from case to case. 

Cooling can take place in forced manner using one of 
the techniques known for this purpose. The use can be 
envisaged here of a (salt) water bath or a cooling tunnel. 
Cooling can also take place with liquid nitrogen or C02 . 

In order to achieve good results it is recommended that 
the average temperature increase amounts to 0.1-50°C/sec or . 
more in the critical range of about 40°C to about 60°C, 
wherein the most homogeneous possible temperature through the 
product is desirable. The minimum requirement herein is 
0.1°C/sec in the upward range from 40°C to the maximum 
temperature and the downward range back to 40 °C. At a maximum 
15 temperature of 65°C the heating time amounts to a maximum of 
500 sec. The temperature reached and the progress through the 
temperature range determine, subject to factors such as the 
raw material, double layer, pressure and pH, the extent of 
selective denaturation and the strength of the obtained 
20 network. The consequence of the precisely defined heating 
range is that the option is provided of only denaturing and 
causing to coagulate for instance the fraction which dena- 
tures first, the protein myosin. The coagulate will moreover 
only form on the interfaces and in the interspace between the 
25 separate meat parts; the structure of the proteins which are 
still located in the natural join in the pieces of muscle 
tissue and which are more stable will remain virtually 
unaffected. Proteins coagulating at the higher temperatures 
will not be affected either. Since these are mainly 
responsible for the change in the appearance of meat as a 
result of heat treatment, the appearance will be that of a 
raw product despite the cohesion formed in the meat mass. 

The protective influence of the double layer round the 
proteins treated with salt is of particular importance in 
35 this case. This enables a much more intensive heat treatment 
to be given than would otherwise be possible. A product not 
treated with salt would be further denatured even with a 
short heat treatment at for instance 50-60°C and be 
incapable, or hardly capable, of forming a network between 
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the meat parts, and the raw character would be largely or 
wholly lost. 

A factor which in addition to the heat treatment plays 
an important part in respect of the strength of the network 
5 formed is the pH of the meat. The strength of the network can 
be influenced by varying the pH. The pH of the meat mass can 
advantageously be adjusted to a predetermined value prior to 

the heat treatment. 

The pH has a strong influence on the electrostatic 

10 charge of proteins, so that the double layer protection is 
affected. Account must however be taken of the fact that at 
the same time the stability of the other proteins also 
changes and in many cases the heat treatment will have to be 
adapted when the pH of the meat changes. 

IS Thus for instance at a pH of 5.9 a robust network 

. between the meat parts can be formed in a product with a 
given heat treatment without the product losing its raw 
character, while at a pH of 5.5 and an identical heat 
treatment this same product forms a much less robust network, 

20 wherein the pieces of meat also denature and many of the raw 
characteristics are lost. 

If in the second method of selective denaturation (thus 
by means of applied heat) small pieces of meat or finely 
reduced meat is used as basic material and the product is 

25 spread out in a layer and held under light pressure, by then 
manipulating the denaturation process by means of heat a 
texture can be given to this meat which, approximates the 
texture of red meat. If the denaturation process is continued 
by holding the product for a longer period at a higher 

3 0 temperature such that extensive denaturation of proteins 

takes place, a product then results with the same texture as 
that of boiled red meat which does not look like fried 
mincemeat or hamburger as might be expected. The thickness of 
the product must however be chosen to correspond with the 

35 created texture. Slices of ham, roast beef and the like can 
be made in this manner. 

Pieces of meat of any size can be joined together in 
this manner. Meat greatly reduced in size can also be added. 
The desired end product and the appearance of the product 
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determine to a significant extent the choice of the type of 
meat used and the size of the pieces. Use of smaller pieces 
can result in a varied patterning, which may be visually less 
attractive but which is not a problem for instance in 
5 products sold in breadcrumbed form such as schnitzels. 

Of importance in selective denaturation is the adhesive 
layer of solubilized proteins on the surface of the meat 
parts or portions. As already stated, this layer can be 
obtained by tumbling or mixing the meat with salt(s) . It is 
10 also possible however to shorten or even completely avoid the 
tumbling process by adding a small quantity of forcemeat 
(lean meat with salt and water, greatly reduced in size) 
which can at least partially assume the part of adhesive 

layer. \ 
15 it is <gJieU>ssible to form from smallerpiecespi)ces 

of meat forming a" properly coherent raw product^by adSlfig to 
the small pieces ^forcemeat madg) from finely reduced lean 
meat, water and saltfsT^uclTaf orcemeat contains released 
solubilized proteins. In addition to salt (s) and optionally 
20 phosphate, other substances such as flavourings and 

aromatics, preservatives and the like can also be added to 
the forcemeat. In addition, the proteins of the pieces of 
meat can be slightly solubilized as described above using 
salt(s). This can take place after mixing with the forcemeat 
25 as a result of the salt(s) in the forcemeat or separate 

additive salt(s) . A mixture of the pieces of meat with for 
instance 10% forcemeat can then be formed and subjected to a 
heat treatment of the type described above in order to obtain 
a coherent but still raw piece of meat by denaturation and 
30 coagulation of the solubilized proteins from both the pieces 
of meat and the forcemeat. 

The pieces of meat can be pre- treated with salt and the 
salt may also have intruded slightly, but an intensive 
treatment by for instance tumbling is only necessary for a 
35 short time or riot^^XX^\i^r^^^M^l9L^^^^^ s ^ ^ Th e 
coagulated proteinstnay come from - the pieces of meat and from 
the forcemeat, but also come substantially only from the 
forcemeat . 
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After the above described selective denaturation/ 
coagulation process the raw product is ready for further 
processing. 

A meat product obtained according to any of the methods 
5 described in the foregoing can be treated in the same manner 
as a "normal", non-composite, raw piece of meat, for example 
cut, boiled, fried etc. The method according to the invention 
has been found during tests to be particularly suitable for 
preparing all types of raw meat products . 

10 Example l; pork steaks 

The raw material, lean pork, is cut by a pre-cutter 
into pieces of fist size and a weight of 100-200 g. The 
chunks of meat are tumbled under vacuum in a tumbler with 2% 
common salt, 0.05% sodium ascorbate, 0 . 1* polyph osphate ^and 

15 3% ice. After 12 hours of tumbling(£T5? of encapsula ted GDTT -^ 
is added. The capsule of GDI* is fat and meTts~at a 
temperature above 60°C. The GDL content is 70%. Tumbling is 
subsequently continued for several more minutes until the GDL 
is well distributed through the meat mass. The meat mass now 

20 consists of chunks of jheat lying in a slimy layer of 

solubilized^oact^faito^protein . The pH in the slime layer 
must lie above 5.7. This mass is filled into vacuum bags and 
vacuum- sealed. The' vacuum- sealed meat is then laid in the bag 
into a mould in which it assumes a determined shape and the 

25 material in the mould is placed under refrigeration (0-2 °C) . 
A maximum of 60 minutes is allowed b etween the ^ad^it^n__of 
GDL and placin g jji_the_mpuld . The watery ""environment leaks 
the GDL out of the fat capsule and provides a dosaged local 
acidification. The type of capsule must be adapted to the 

3 0 desired pH decrease per unit of time. After 24-72 hours the 
meat mass, now joined together and become stiff, is taken out 
of"The"bag~and cut into slices of the desired thickness on a 
cutting machine. The slices can be sold fresh or deep-frozen. 
The final pH of the meat slices has decreased to a pH of 5.5- 

35 5.6 from a starting pH of 5.75. 
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Shoulders without bone, fat and rind and with the heel 

removed, are reduced in size in a mincing machine. This must 

take place such that the meat is not cut but pulled apart; 

5 without however making a pasty mass of the meat. The purpose 

hereof is to make the surface area of each piece of meat as 

large as possible so that maximum adhesion to other pieces of 

meat is possible. The pieces of meat have an average cross 

section of 20 mm and weigh 10-40 g. After size^reductron-the 

j . = _j v#3T . f or 3-4 minutes wi'th 0.8-1.2% salt 
10 meat is mixed in a mixer tor j <* mA " uuc " 

Approximately 150 grams of the meat mixed with sa±t is 
portioned by a hamburger portioning machine onto a conveyor 
belt moving forward in stepwise manner. The belt runs over a 
heated plate which can heat the belt and the meat lying 
15 thereon. Situated above this heated plate is a likewise 

heated plate which moves downward after each step of the belt 
and herein compresses the meat to the desired thickness. The 
meat is now heated between the^plate and the belt. At a 
temperature of the plates(£fJ10-C > heating time of 1.5 to 3 
minutes is sufficient ~to obtain a properly coherent but 
completely raw product. After heating, the product runs 
through a bath with a battering liquid and is then coated 
with breadcrumbs . 
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Rvamnle 3 - P^-rlc blocks 

A mixture of pork consisting of for instance shoulders, 
bellies, cuttings and fat is devilled a number of times by a 
pre-cutting plate such that a homogeneous mass results with 
pieces of meat of around 30-50 g. It is important here that 
during size reduction the pieces of meat tear apart slightly 
so that the pieces acquire an irregular shape and a large 

adhesion surface. 

The meat is mixed intensively^or_JJ_mi^utes with 2% 

nitrite salt, 0.5% ascorbate and J% common salt juch that a 
stiff meat dough is created. Thi^rmT S T:~then'rest for 24 hours 
so that the additives and the salt have the opportunity to 
spread evenly through the individual pieces of meat. 
Thereafter the dough is mixed again, under vacuum^after 
addition of further seasonings, reducing sugary GDL and 
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other additives necessary for a good colour forming and 

storage life. ~ ' ~ 

The dough mass is now processed on a machine as 
described in the European patent application no. 90.201741.7, 
5 wherein on a conveyor belt it is extruded into a continuous 
slice with a thickness of about 1 cm. After being enclosed by 
a second conveyor belt the meat mass is heated under light 
pressure in 3 minutes to a temperature of 50°C. Smoke aroma 
is atomized onto the upper side of the now joined meat slice, 
10 whereafter the slice is frozen in a nitrogen tunnel to -6°C 
in 4 minutes. The lightly frozen continuous strip of meat is 
then cut into bars which, after 10 minutes of tempering are 
diced into blocks of lxlxl cm in for instance an Urschel 
cutting machine . 

15 Example 4 : Ham blocks 

Lean pork consisting of shoulder or ham meat is reduced 
in size and mixed as described in example 3, wherein the 
total salt addition is limited to 1.5 nitrite salt. After 
even distribution of the additives through the meat mass this 

20 is processed in similar manner, wherein special attention 
must however be paid that there are no air bubbles in the 
dough mass. At a thickness of 0.5 cm the product is gradually 
heated in phases between the belts in 8 minutes to a core 
temperature of 75 °C. After the heating the continuous meat 

25 slice is pre-cooled by sprinkling with cold water. It is then 
further cooled in a nitrogen tunnel to between -2°C and 
+10»C. After being cut into bars to enable further processing 
the meat is cut into blocks or strips. 



30 



Example 6 : Bacon 

Lean pork is devilled by a 19 mm plate. Salt (4.5%), 
nitrite (150 ppm) , ascorbate (0.05%) and a mixture of 50% 
Tncaps^lIted^DL and encapsulated lactic acid/lactate (1.5%) 
■a-re-m-i-xed— intensively through the meat. 

Ham piece fat with attached meat is intensively tumbled 
35 together with 10-20% lean meat, 2% salt, 5% water for 1-1.5 
hours, whereafter it is devilled by a 13 mm plate. After 
addition of 1.5% nitrite salt, 0.05% ascorbate and 1% 
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™-wt-«re it is mixed for a 
encapsulated GDL/lactxc acxd mixture xt ^ 

further 10 minutes. The meat and fat are 

,. flae 50x50 cm such tnat a i*y CACU f 
layers into slices of 20x50 of 0.6-1.0 

results with meat layers of 1.5 cm ana y 

cm thicks. The L^o" eTst^ in a hag. 

^T^T*. hour's D^U — «» - »" 

under vacuum J« ^ q£ che capsule ^ strongly acidify 
Iac txc acxd w xl lea* o ^ ^ _ rM 

T^Z Z «l cHoIL to 3 ether the meat portions. » networ* 
is also formed in the fatty mass between the meat proteins 
which were^dded as lean meat and which due to the mxxxng 
with si" have formed a coating of soluoilized protexns on 
!ne surface of the fat pieces. This network also continues 
onto tne contact surface hetween meat and fat so that the 
i» VM -a are firmly joined to each other. 

y After freezing, the product can then he cut to strxps. 

WOClCS ^ett^sion method can also he adapted such that a 
layered product results corresponding with the typxcal 
pattern of a pig belly. 
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